Wall shear stress(WSS) is one of the important variables in microfluidic devices. In this paper WSS distribution for a microfluidic device in Forward Facing Step(FFS) configuration has been investigated using Reynolds number 500 and step height 1µm. Numerical simulation was performed usingAnsys-CFX software with the assumption of Newtonian fluid and laminar condition. The simulation result showed that wall shear stress distribution increased after the fluid passing through the step.
Introduction
Wall shear stress (WSS) is one of the most important fluid dynamics variables to characterize flow near a wall. From physical point of view WSS can be defined as the force per unit area exerted by a solid boundary on a moving fluid in the direction of the local tangent plane [1] . A study conducted by Swee Jin Tan et al. (2009) analyzing two main components; shear stresses and velocity profiles to design a microfluidic device for the isolation of cancer cells from blood. The isolation wells are developed with multiple arrays of crescent-shaped in the microchannel. The flow profile analysis from 3D Computational Fluids Dynamics (CFD) showed efficiency of wall shear stress profile reacting on the spherical cell model in the crescent trap [2] .
Up to present, the evaluation of wall shear stress associated with the structure and function of the blood flow has been subject of several studies. Renat et al. (2008) stated that WSS component has critical relation to atherosclerosis disease [3] . A phenomenon whereby artery wall thickens resulted from accumulation of fatty materials such as cholesterol and triglyceride [4] . This research presented that the atherosclerotic plaques will preferentially be located in low shear stress regions [3] . Same study was performed by Demosthenes Katritsis et al. (2007) , who presented overview of WSS distribution in arterial flow and several current techniques to estimate shear stress in human and animal blood circulation.
Here, we carried out computational analysis using Ansys software to study the WSS field for a microfluidic device in forward facing step configuration. Microfluidic device has been driven by the features of miniaturization and integration [5] . Therefore, the development of the microfluidic devices has gained enormous interest recently. In this research, we used water as the working fluid, therefore the density is 997.0479 kg/m 3 and viscosity is 8.90 x 10 -4 kg/m.s at 25 o c. The simulation was implemented in steady state with laminar condition.
Methodology
In this paper WSS distribution for a microfluidic device in Forward Facing Step(FFS) configuration has been investigated using Reynolds number 500 and step height 1µm.Since the design and optimization of microfluidic devices are getting more complex, Computational Fluid Dynamics (CFD) Modeling has become an option tool to optimize the performance of the microfluidic devices [6] . The numerical model usually starts with a computational mesh or grid.
Our microchannel design is divided into five parts, which has been meshed and simulated separately. An optimized mesh number of 5*512,000 nodes are used as per Figure 1 . The microchannel has a length of 1000µm long which represents Z-axis. L i is the distance between step and inflow, L a is the distance between step and outflow. Length for L i is 550µm while L a is 450µm. Inlet surface dimension is 4µm x 4µm. The square cross section of the microchannel is denoted as x and y axis. The step height employed for the simulation is 1µm with Reynolds number of 500. Observation has been done at the location of Z=510µm and Z=590µm. which represented before step and after step location respectively.
Result and Discussion
Wall shear stress(WSS) is one of the important variables in microfluidic devices. In this paper WSS distribution for a microfluidic device in Forward Facing Step(FFS) configuration has been investigated using Reynolds number 500 and step height 1µm.Wall shear stress (WSS) is the shear force acting on fluid at boundary. WSS present in microchannel due to no slip boundary condition that defines fluid velocity is zero at boundary layer. The shear force is the 'tearing' force that acts to stop fluid from flowing at boundary layer. Figure 2 showed the WSS of the fluid flow at location Z=590µm is higher than WSS at Z=510µm. Wall shear only have a little changes so can be assumed as no changes but after the fluid across the step height, the wall shear is changing and increase due to the cross section area after step is smaller than the cross section area before step. Wall shear is inversely proportional to the cross section area.
The changing of cross section area from 4µm x 4µm to 4µm x 3µm caused the fluid flow velocity increased. When the velocity of fluid along microchannel is increased, the wall shear stress will also increase as they are directly proportional in equation below. 
Conclusion
Wall shear stress(WSS) is one of the important variables in microfluidic devices. In this paper WSS distribution for a microfluidic device in Forward Facing Step(FFS) configuration has been investigated using Reynolds number 500 and step height 1µm.The simulation of liquid flow to characterize WSS before and after step in FFS microchannel has been performed. WSS exhibited higher value after step compared to before step. As a conclusion, WSS distribution is inversely proportional to the cross section area of the microchannel.
